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1 . Refer  :n  ;es. 
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a.  Me.'-r-V;  • STEUG-TD-M  12-51,  i'i  ciidcnc,  US  Arry  Aviation 
left  Rorrd,  22  Drcember  1965,  subject:  "flight  Testing  of  the  Armed 


b.  Training  Tesl  L-5-1,  US  Army  C ba  Development 
Dec  her  1965,  ubj  t : "Armed  CH-47  Heli  pier  Unit.’ 

c_.  Message,  ASZTB  32062,  A n itica]  Systems  I ' i 

1.*  y.  ’ . r!  < \ i J ' - P *">  : i - *7  T i n » • . » '*1,6.  ? \ " » r r*  *•  • ! * p «■*..•*  e-  r.  1 

hit.  rim  Art. ad  Chinook  Urc-r  Flight  Reh..-.  a." 


a . A contr  ’ was  negoti  i on  30  lune  19SS  t(  lesi  ■ nd 
develoj  the  necessarj  notints  and  feed  systems  tc  men t sub* 

stem!  nd  armor  on  the  CH-47A  Helicopter.  The  cont  ■.<■••  ' . . • : 

do:  - *gn  tests  at  Aberdeen  Proving  Ground , Maryland,  in  Now  he  - : ' . 

hr  Results  of  contract ov-dnsign  tcr.fr  indicated  a rood  to 
rrtdify  r.o-'c  of  the  armar.t  nt  subsystems  and  airci  aft  struct i re.  Fir/th.” 

tests  to  resolve  s fet)  of-fla  fclem  arc  v re  recc  ended  • ^ 

(j  . . 1 1 ice  3 1 . j s test  w directed  in  letter,  AM  ST  E - ii<  , iieadq  ::  . . , 

US  A and  E%  lu  tior  C or  n and , 7 ,h  uary  19i  . : j - . ; • ___  __ 
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5.  Obj  actives ■ 

a.  To  verify  the  correction  of  unsatisfactory  conditions  ex- 
perienced during  contractor-design  tests. 

b.  To  determine  the  existence  of  safety  hazards  and  problem 

areas . 

4.  Introduction  to  Tests. 


a.  Because  of  the  short  time  available,  the  US  Army  Aviation 
Test  Board  (USAAVNTBD)  participated  in  the  engineer-type  testing  con- 
ducted by  Development  and  Proof  Services  (DiPS)  at  Aberdeen  Proving 
Ground,  Maryland,  in  January'  and  February  1<J66.  The  D5PS  results  are 
reported  separately  (USA! KO.OM  Project  No.  4-5-2010-06) . 

b.  Hie' armament  subsystems  were  provided  by  -the  US  Army  Weapons 

Command . 

c.  The  US  Army  Aerom.edical  Research  Unit  (USAAP.U)  conducted 
limited  toxic  pas  level  tests. 

5 . Sum?:  sry  of  Re:su Its. 

a.  Ur  sat i ic  C<  dition;  , ly  Reported . The  following 
arc  results  of  this  test  which  are  uj*  t . •.  ora  ex  as  those 

discussed  in  the  report  of  contractor  testing  (reference  la): 

( 1 ) Safct  y_c  f rm  i pi  it . 

(a)  XM-15S  Rocket  Launcher.  The  XM-159,  which  has 
not  been  engineer  or  service  tested,  was  found  to  be  unsatisfacto  ; . 

1 No  in-flight  fires  occurred  during  this  test. 

7 Rockets  were  fired  accidentally  because  of 
faulty  aircraft  electrical  circuitry.  Specifically,  when  the  reset 
button  on  the  rocket  launcher  control  panel  was  energized,  a pair  of 
rockets  was  fired  unintentionally  on  tve  occasions. 

3 After  a few  firings,  the  launchers  developed 
a static  electrical  charge  which  could  not  be  dissipated.  This  con- 
stituted a hazard. 
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a few  r; rings, 


4 Cracks  developed  in  the  launcher  tubes*- after 

5 Torouing  the  v-rh^ad  on  the  rocket  motor  had 
rs . arcutiy  ovnrcrr  e the  tendency  cf  the  va rhead  to  vibrate  loose  in 
the  1-  ...acher  when  the  r..  cannons  m e fired. 

fb)  ieeerpenev  External  Stores^  Release.  No  manual 
emergency  external-store  -rei  ease  sj  tei  was  provided.  Aircraft  capable 
of  curryi;;-  external  si  ore  & should  incorpoi  ate  a secondary  or  backup 
iv  crpency  release  system.  manual  release  would  be  the  most  practicable 
for  the  armed  Lhinool . 

(c)  Gar  Contamination.  Toxic  pas  level  measurements 

■ . h : i a ; i of  lOuU  si  U Lion  of  carbon  monoxide  gas 

r ed  for  CO  seconds  rft  : a cC  b round  burst  from  the  7.62r:n  rarp 

strong  i rent a j ' : was  present  an<  there  was  a definite 
: - ! j . id..:  c .i]  the  breaths...  rat  torn  of  the  gunner.  The  gunners  com- 

m ; • . ..  ".h:v.  Ti:  .*  . \ i y?}  ;:m  j-*iris . (c'‘o  incl^r uro  1 , ) No 

■ cr.ts  v-ere  r -do  dm  . n •••  , et  filing  because  of  the  launcher  rr.al 

1 U*iC  i i ('  i !*  . 

(d)  Noi  s_i /cue Is  . 

1 hoi  . 1 !v<  : to:  :.s  •..•e-e  not.  conducted  because 

•o:.. .or.  : . t or.  (’urhx;  ter.:  inf.  It  was  neve. 

i mud  Chinook  in  • is  operational  status  to  lire  all 
or-.-  ! ! • • r-  . , results  obtained  during  contractor - 

■ -)i-  .in  valid  ( cr  enclosure  and  USAARU  reports  that  the  --ur  ers 
. 1 3 s ff or  eat  injury  fhea  ing  3 ss)  from  the  hip!  noise  levels  of  weapons 
in  . Us<  and  he  standard  APII-5  h lmct  will  not  attenuat 

this  mi  • s.  rfi  • ’ ontly . UGWRU  states  that  use  of  the  US  li-vy  SPIi-3 
(<i k-h.l  DM- 7h)  bo) mot  will  provide  the  necessary  attenuation  when 
.■  r»  . i l i ; efficient  earplugs . 

2 Present  intercom  uni  cat  ions  capability  is 
margii  1.  A possible  method  of  improving  this  capability  is  di  cussed 
in  inclosuro  3. 

(o)  Structural  i'.ii.aro. 

1 The  manufacturer  bonded  r.ctM  Mast  shields  to 
selected  arc. a of  the  fuel  pods  to  prevent  done go  to  the  honeycomb 


j 
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structure  from  the  .50-caliber  machine  gun  blast.  After  limited  firing, 
damage  to  the  honeycomb  structure  tc  ^hich  the  shields  were  attached  was 
suspected. 


.•!  The-  manufacturer  installed  a metal  shielding  in 
the  overhead  area  of  the  rarrp  to  protect  the  helicopter  structures  from 
nun  blast  dam.*  -o.  After  1 i it.  i ted  firing,  this  shielding  developed  cracks 
near  the  » mention  rivets.  furthermore,  the  shielding  scored  to  have 
r.crnsed  the  blast  effects  of  ramp  gun  firing  on  the  gunner.  The 
effectiveness  of  this  modi vi cat ion  from  both  a structural  and  human 
factors  consideration  is  questionable. 

(2)  Uccnon  Cor.di lion  Many  of  the  eovernment-furni shod- 
equipner.i  weapon  suosyste :.>s  were  received  in  an  operational ly-unservicesble 
coi  lition  and  required  extensive  maintenance  before  they  could  be  fired. 


mount e 1 7 


(3)  ftovv-.n  Sul,  syr tems  . 

(a)  The  excessive  --al function  rate  of  the  pintle- 
and  '.S0-c?.l ihc-v  machine  gv.iu  was  due  to  ranuni  cion 


feeding  failures.  These  were  onus.'-.*  by  ammunition  siphoning  in  the 
boxes,  chuting,  end  b-10  gun  mount  ae-tntrr  prol  lews  (see  DSPS  report 
for  details.) 


(b)  When  the  window  guns  v.-i-rc  traversed  to  full -left 
or  -tight,  sharp  bends  in  the  chut:*r  bound  the  ammunition. 

(4)  .Sight.  The  bl-nO  sight  * v-s  unsuitable  ; s installed, 
b'-an  splitter  ; . roses  hrc’. and  there  was  ex  .essive  "plr  y” 

in  tl  mou  i . In  normal  : ] i . h t . the  sight  yibral  ii  17-20  mils,  and , 
when  a long  burst  was  fired  with  the  20rr  cannons , it  vibrated  40  nils. 


(5)  Armament  Control  Panels . The  pilot  had  to  reach  ui 
r o ft 1 ov<  *hi  d armament  control  ps  ...  * lect  t . i 20  m guns  or 

rod  at?  fl  ora  fired  by  depressing  the  sat .<•  button  on  the.  c>  elir  stick) . 

; s mpl  wiring  chance  to  pet  it  rocket  fir  in;  1 j th<  ca  • . • 

switch  on  the  cyclic  stick  wouli  permit  the  pilot  to  fir  tht  cannot 

or  the  rockets  almost  simultaneously  without  p.  hand  movement  fron  the 
controls  and  an  eye  movement  from,  the  gun  *' i j'T  " end  target.  (Provisions 
for  carrying  external  c - rgo  have  been  removed  fro  .i  the  a; ..  t J Chinook  .) 
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b . (•' i rid  1 n g s Not  Previously  Reported. 

(lj  Install  a t ion  hf f e c t s . 

(a)  The  armament  .subsystems  were  compatible  with  the 
helicopter  fire  control  system.  (see  5a(5)  above.) 

(b)  The-  helicopter  electrical  systems  were  adequate  to 
activate  all  necessary  systems. 

(c)  The  weapons  and  the  projectiles  adequately  cleared 
the  fixed  or  mu  'able  helicopter  ccrncnont"  Paul  other  weapon  subsystems 
except  that  the  M-5  sight  would  not  traverse  to  full-left  or  -right  with- 
out removing  thi  soundproofing  p dding  ft  >n  thi  bi  Ikhead  above  and  behind 
the  ccpi lct/ganr.cr.  P ; • .iq  r.vies  no  tabulate-.’  on  a weapon  summary 
chart.  (Nee  inclosuro  4.) 

(d)  The  .50-caliber  m, >i.:hine  gun  pintle  mount?  were 
unsatisfactory  because  of  rotation  of  the  gun  in  the  H-10  adapter  and 
lack  of  a counterba Ion'?  to  '•••-•*'  e the  'y.n  wt:;ht  curirq  elevation.  (a  e 
L> 5 PS  r opor f i o r details.) 

(V)  T hr-  h.  1 h r ;r.cncJ  . ; ; rly  and  n manual 
i ergency  releas  systei  wa*  e sil>  Li  . lied  ...  . it  was  !i  ficult 

to  checi.  the  lr.uneher  int  > ; j < .. . :.or  seizing  when  the  20mm  cannon  was 

installed. 

(f ) Thi  b '■  i ’ 1 i assembly  instructions  wcri 

inaueqnat  • . Bores:  gh.t  c ■ ‘ •••c  -.struct!  . s '.  ere  not  available  for  the 

M-5  durii.y  the  test  end  the  man.  fr.ctvrcr  ’ s reprur  untative  performed  the 
bo:  cr-iri.t  oneraticn. 


(g)  Unique  inst;  ll;.t ion  problems  were  as  follows: 

1 Ammunition  boxes  for  the  '.’in  guns  were  difficult 
to  install  because  v.::f Ini  shod  ©docs  had  to  he  grot  nd  down  to  fit.  The 

h;  xe:  should  be  stendardi  coJ  to  tv. he  the?  , completely  interchangeable . 

2 After  loaded  airanunitioi  boxei  w re  installc  in 
the  trays , the  boxes  1 i3  to  be  o ened  ai  ' died  --1  to  se  if  the  aranun 5 on 
had  retained  its  j >p  . po  it  ion.  During  n rmal  handling,  the  unit 
often  canted  over  on  the  projects ]e  end  because  of  the  bo ght  nd  flexi- 
bility of  the  boxes. 
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3 The  ammunition  box  latches  popped  open  easily 
as  a result  of  improper  installation  of  the  over-center  devices. 

4 The  cover  for  the  M-5  turret  became  detached 
in  flight  and  caused  a ; jn  stoppage, 

j CKctricai  components  of  the  20mm  cannon  were 
uncovered  an!  their  reliability  in  a wet  environment  is  doubtful. 

t-  lie  .-eta l nonpars  end  canvas  baps  designed  to 
catch  and  lain  eject's:  cases  and  links  did  not  always  function  as 
do  eigne.*.  of  the  link-  were  dispersed  on  the  cabin  floor. 

Failure  of  th  • ’ the  metal  hoppei  id  torn  hays  indicates  im- 
prove;. ..nt  is  needed  in  these  areas. 


to 


i cl 


7 lie. nine  decals  are 
tumor  has  '..con  «d 1 iw.se  of  the 


needed  near  work 
added  weight. 


plat  forms 


(2)  Op"; 

period  , chronic  a4'  ■ .. 
and  rr rim.  rent  snfr .c. 
no  t ; . : ; ~ • :4  a co. 

L • y t 

followi’.,  results  : re 


ctcrist  cs.  cau  e of  the  brief  ter, 
...  malfunction:  limited  ■ nge  space , 

restrictic  ns  at  A!-  Proving  Ground,  virtually 

in  the  a:  ng  tiir.ati on , di spe rs  ioi 

sey,  a d ca.  i.jd  w< upens  firing.  However,  the 
c.oi  si  derod  pertinent  . 


(?)  Fi 

cor'-ol  stability  nor  ro- 
of t!4*4  nr.  .■ .;!  (.'hired  . Th 


■•'if  ♦ V.  » c •!',*•  * «'"'r  /-I  ' •'  < *'  ^ "p  f • * Vr  hi*. 

. , . ....  - - . _ ^ J.C’  V L+  . J v.  v.  Ui  k.  I J i l . i . w 

ii  ■■■  . • . : opt i r ( ; ■ ...  characteristic: 

ir.tr-c.ir  flight  envelope  as  authorized  by 


i rencc  lc  ns  -'a-  rvati  ; tl  ! . authorized  fot  a nt rraa  1 

CH-47A  appear:  .o  be  feasible  for  the  armed  version. 


(b)  Th'-  ;;urn*-ti s h,  .1  difficulty  maintaining  target  and 
sight  alicn-cnt  during  turns  with  inch  angles  of  bank  because  of  the 
elevation  restriction  (plus  ten  degrees)  of  the  cabin  guns.  Although 
range  restrictions  prohibited  tknrnu  -h  testing  in  this  area,  it  was 
estimated  that  if  the  armed  Cliinoo)  maintained  an  altitude  of  at  least 
1,000  fi-et  and  a slant  range  of  approximately  1,000-1,500  meters,  the 
; cn  vs  could  keep  a target  under  continuous  fire. 


(3)  4 ‘ Eff< 


iCRCSS  . 


(a)  ihc  installation  of  the  armament  subsystems  did 
tot  affect  the  ability  of  the  helicopter  tc  perform,  evasive  maneuvers. 
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(b)  Poor  intercommunication  during  the  weapon  firing 
caused  a problem  in  the  control  of  gunners  by  the  aircraft  commander. 

(4)  Publications . The  maintenance  and  installation  in- 
structions (draft  technical  manuals)  provided  were  incomplete,  inadequate, 
and  were  not  in  the  Army  format. 

(5 ) FI irht  Cre w_._ 

(a)  The  use  of  the  flight  engineer  as  a gunner  seems 
impractical  (reference  lb),  lie  should  be  permitted  to  roam  the  cabin 
area  and  be  free  to  inspect  for  damage  and'  malfunction*  cf  the  helicopter, 
lie  could  also  be  used  as  a spare  gunner  in  the  event  of  injury  to  anot.ter 
gunner . 

(b)  The  crew  for  the  armed  Chinook  should  consist  of • 

1 Aircraft  cor.mander-pilot. 

7 Copt  lot/gunv.er. 

3 Flight  engine  r (sgsrc  g suer). 


manning  the  ramp  gun) . 


4 Five  gu  m rs  (one  of  rhom  i the  . • 1 


6.  Coi'clus  ions . 

a . All  of  the  facte  . cri 

contractor- d'.si -n  tests  ha  - not  boon  cut.-:  ted. 


b.  Problc  i art  . and  safety  ha:;  si  ill  1st  In  t)  red 


Chinool . 


c . Furtl  er  modificati(  is  and  test ii  - - e - quired  . 
determination  of  the  tactical  ruit.-b.ilitv  of  the  arr  d Chinook  c.  ~i  lc 


7.  Recommendations . It  is  recommended  that: 

a.  The  armed  Chinook  as  tested  be  considered  ur.su  itr.bh  for 
Army  use  until  the  following  have  been  scc.<  alishud: 

(1)  Correction  of  accidental  j ng  static  eh  . . 1 
and  launcher- tube  cracking  profn  oi  i':z  1 5f  rocket  l?.v.nv*:.«r. 
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(2)  Incorporation  of  an  emergency  external  store 


release 


(3)  Thorough  gas  contamination  testing 


(4)  Thorough  noise  level  testing 


(5)  Investigation  of  the  suspected  structural  dan 
suiting  from  firing  the  .50-caliber  machine  gun. 


(6)  Excessive  malfunction  rate  of  the  pintle-mounted 
50-caliber  machine  guns. 


Correction  of  the  vibration  problems  of  the  XM-60  sight 


Relocation  of  the  we a 


stick  grip 


Standardization  of  an  unit  ion  boxes 


(10)  Correction 
occurred  during  weapon  firing 


Provision  of  adequate:  rs-mi-.l 


b.  After  the  actions  recomraci 
the  aimed  Chinook  be  further  tested  to  as 


RA  . E.  S 
Colon-.l , Arti  1 \ cry 
President 


1 V:-  ■;  / ' 

■ Sw.*^  / 


DEPAMMEHT  Of  M ARRT 

U.  S.  ARWV  AEROMEDICAL  RFSFARCH  UNIT 
rORTRUCKcR,  ALABAMA  36&63  36360 


USAARU-AMR 


11  February  1966 


SUBJECT:  Carbon  Monoxide  Measurements  in  the  Armed  Chinook 


President 

United  Siotes  Ammy  Aviation  Test  Board 

ATT  N:  Major  William  Scanlon,  Armed  Chinook  Project  Officer 
Port  Rucker,  Alabama 


1.  The  addition  of  multiple  sapid  fire  v, -capons  tc  the  CH-47  raises  the 
question  of  the  possibility  of  significant  contamination  of  the  cabin  atmosphere. 

The  mounting  of  machine  guns,  particularly  gas  operated  types,  within  the*  cabin 

os  well  as  the  peculiar  lack  of  ventilation  near  the-  fail  ramp  of  the  aircraft  enhances 
th-  probabiiiry  that  such  contamination  occurs.  Brisk  ventilation  in  most  of  the 
cobin  is  assured  by  the  open  cun  ports  and  favors  repid  dissipation  of  weapons  exhaust. 
Subjective  complaints  hod  been  r.:  sde  by  various  crew  members.  The  smell  of  cordite 
was  reported  by  the  pilot  in  the  forward  cabin  during  firing  of  the  M-5  grenade  launcher 
In  addition  the  tail  gunner  complained  of  nausea  f<  1 1 owing  firing  runs.  During  this 
test  particular  cate  was  tc'.en  to  obtain  adequate  measurements  in  these  two  locations. 

2.  Analytical  and  toxic  Togicc!  problems  arising  from  aircraft  cabin  atmosphere 
contemn  ation  due  to  the  < (moment  in  helicopters  ore  under  intensive  invest!;  n at 
USAARU.  The  exhaust  from  the  weapons  may  contain  matoriols  which  ec  use  immediate 
irritation  of  the  eyes  or  breathing  p ••  es  or  later  d velopment  of  respiratory  oi 
gastrointestinal  symptoms.  Definite  identification  end  the  development  of  anolvtical 
techniques  for  these  materials  are  in  progress  Let  pending  completion  of  tlmse  studies 
only  carbon  monoxide  concent  ration  is  being  mva.ered*  The  p-or--  tree  of  c-nkon 
monoxide  is  a reliable  indicator  of  ' rapoi  xhaust  coni  min  tion  and  in  World  ' 'aril 
a study  of  the  air  contamination  problems  cssccia-od  with  artillery  revealed  that  carbon 
monoxide  was  the  most  toxic  material  in  the  v -.p -ns  exhaust. 


Inc-1  1 


USAARU-AMR  1 1 February  1966 

SUBJECT:  Carbon  Monoxide  Measurement  in  the  Armed  Chinook 


3.  Carbon  monoxide  v/as  measured  by  means  of  a modified  catalytic  method 
ard  simultaneously  by  the  use  of  National  Bureau  of  Standards  Colorimetric  Tubes. 
Precision  of  the  measurements  was  insured  by  calibration  cf  the  instruments  with 
known  gos  mixtures  b-oth  before  and  after  trie  experiment.  Calibrations  wore  carried 
out  at  the  same  low  temperatures  that  were  encountered  during  testing.  Representative 
breath  analyses  for  carbon  monoxide  were  made  because  those  have  been  shown  to 
reflect  up-takr.  of  carbon  monoxide  by  the  blood  stream.  Measurements  were  obtained 
during  the  firing  of  the  M-5  grenade  launcher,  the  20  mm  cannon,  50  caliber  machine 
guns  and  the  7.62  mm  machine  guns.  No  data  were  obtained  on  locket  firing  and 
it  was  not  possible  to  test  ail  desired  configurations  because  of  malfunction  of  the 
weapons  systems  end  firing  range  limitations. 


4.  During  firing  of  the  M-5  grenade  launcher  a fennt  cordite  odor  was 
perceptible  in  the  cockpit  but  no  carbon  monoxide  was  detectable  ci  any  time.  During 
firing  of  the  20  mm  cannon  and  50  caliber  machine  guns  relatively  low  concentrations 
of  carbon  monoxide  were  noted  for  short  periods  of  time.  During  firing  of  the  7,62  mm 
machine  guns  somewhat  higher  levels  were  noted  throughout  the  aircraft  with  the 
exception  of  the  cockpit  in  which  no  -V  I f i rbon  n inoxi  s concentr  it  ion  was 

recorded  of  any  time.  Highest  carbon  monoxide  concentration  was  recorded  near  the 
toil  gunner  during  a 200  round  burst  of  fire  from  the  7.62  mm  machine  gun.  During 
this  test  a level  o'.  1,000  PPM  was  noted  to  persist  for  approximately  60  seconds.  A 
very  strong  odor  like  that  cf  ammonia  was  present  end  definite  reflex  changes  in 
breathing  pattern  were  noted  by  the  observer.  The  results  or  summarized  in  Table  1. 
Breath  rn  .c  luremenfs  of  carbon  monoxide  performed  cn  the  toil  gunner  and  on  USAARU 
personnel  revealed  no  changes  despite  the  fact  that  the  sensitivity  of  the  technique 
was  sufficient  for  the  reliable  differentiation  of  smoking  from  non-smoking  subjects. 
Unfortunately  wc  were  unable  to  get  a breath  measurement  on  the  tail  gunner  after 
fidng  of  the  7.6 2 mm  machine  gun  due  to  other  mission  requirements. 


5.  In  summary,  no  significant  cabin  atmosphere  contamination  was  detectable 
during  firing  cf  the  M-5  grenade  launcher,  20  nun  ccnr.on  or  the  60  caliber  machine  gun 
Ti  e 7.62  mm  machine*  guns  were  associated  with  slightly  higher  carbon  monoxide  levels 
as  would  be  expected.  The  location  c'  the  7.62  mm  gas  operated  machine  gun  on  tire 
tail  rarr.p  is  particularly  unfortunate  I -ause  of  the  very  poor  ventilation  existing  in 
this  ore  a.  The  measured  concentration  of  1,000  l\  M present  for  one  minute  psrmiis 
a safety  factor  of  approximately  ten  that  is  to  soy  that  the  exposure  could  be  repeated 
approximately  10  times  in  o n riod  of  time  !•  s than  one  hour  b*  fore  any  measurable 
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SU3JECT;  Cc  ’.'c-'i  Monoxide  Measurement,  in  the  Armed  Chinook 

performance  decree  ent  would  be  pi-'dicledT  ^Although  v/e  are  unable  to  say 
definitely  thar  tie-  : ..n'ic.ulcr  cenflyivtion  is  unsafe  it  dees  represent  a 
significant  de  .p  a««  in  die  safety  factor  Mum  trot  found  in  previous  systems 
onJ  the  subjective  in  Station  cr.d  respiratory  difficulty  noted  is  unquestionably 
undesirable.  The  clove  remarks  uppiy  only  >o  the  sustained  firing  of  the  7.62  mm 
machine  gun  mounted  on  ti  e ini!  rump. 


6.  Reference  1.  "Sale  Human  To!  ranee  far  High  Concentrations  of  Careen 
Monoxide  Over  Sho.i  Periods  of  Time  ",  lir.ll,  L.  A.,  Farrerson,  C.  A.,  and 
Colehour,  J.  K.  Project  Mo.  N‘-  UNI  0j;  .2-1.01,  26  Feb  1951.  LIS  Naval  School 
of  Aviation  Medicine,  NAS,  Pensacola,  Florida. 

"7.  We  would  like  to  ci;  i our  cord  biuing  interest  in  making  future  measure- 
ments of  this  ijj.u  in  support  oi  ou:  roxicokey  research  program. 
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b RGE  L,  HOI  y 

Copt. , MC  / 

Chief,  Toxicol.;  ay  lira  neb. 


cc:  Col  5 r l..  Marvin 
Med  R&D  Cmd 


Sar  ion 

Carbon  Monoxide 
Concent  ref  ion  (PPM) 

Approximate 
Duration  of 

Confami nai  ion  (seconds) 

C.::  •.■c.,.r.ocr 

0 

- 

cockpit 

0 

- 

right  rear  cabin 

50-100 

30-60 

in  pairs 

left  rear  cebin 
cockpit 

0-50 

30-60 

■ tel ! rcrnp) 

right  rear  cabin 

left  rear  cabin 

maximum 

maximum 

right  front  cc ! in 
left  front  cebin 

40  • 

60 

tail  .amp 

extreme  rear  cabin 

40 

60 

in  pa i i . 
r toil  ru.r.p) 

cockpit 

rigli!  rear  cabin 
left  r<  r cebin 

maximum 

40 

:n  fail  ramp  alone 

right  front  cabin 
left  front  cabin 

140 

one's) 

extreme  r or  cabin 

10C0 

60 
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HORT  RUCKER,  Al  '.S’-AMA  3A362 


USAARU-C 


Irripuic-.-  Noue  Sound  Pressure 

C l i t7A  Tran  »tt  Heltcopf 


To.  Ie  ! contain'  values  of  peak  sound  pressure  levels  measured  in  various 
in  ' ie  the  aircraft  during  th  firing  f thi  • t yp  s of  gu is , The  range 
> we i between  140  oh  Si  L and  173  cib  (rc-  O.ObGT  dyno/un  -).  The 
f-TL  v : r r. r ibo  CO  cal  gun  ,cr  c!o.  i:  ; f i = firing  of  the  50  col  machine 

The  i i that  > i f < ■ . ■ 1 . " - ■ 1 

ured  in  th  cocl  pi  w<  s U Id  c ing  ti  firii  of  the  20  can  on. 


instrument/-.  n on 


>-  •-  h r>  ••  ■»  * 


served  a th  fr<  s r f<  he  | k SPL  measui  nenfs.  t SrOel  and  K ja«  r 
tyj  221  precision  und  I I ter  was  ■ g microphone  p am  ’ ■ fi er; 
the  output  of  \\  » was  d in  a Gen  jI  Radi  ype  1556-B  impact-noise 

analyzer  for  sto  ( and  measure  ■ f 1 1 peak  i lues  of  the  gun  fire. 


RESULTS 


IMPULSE  NOISE  SOUND  PRESSURE  LEVELS  IN  THE 
ARMORED  VERSION  OF  THE  CH-47A  TRANSPORT  HELICOPTER 


ROBERT  T.  CAMP,  JR. 


INTRODUCTION 


An  armored  version  of  the  CH-  47  A transport  helicopter  wes  made 
available  to  the  U.  S.  Army  Aeiomedi cal  Research  Unit  for  measurement  of 
peak  Impulse  noise;  levels.  The  rr  sasurei  tet  made  at  Aberdeen  Proving 

Grounds  during  tests  of  the  various  guns  by  Go.  ing-Verfol  personnel. 


PROCEDURE 


Peek  sound  pressure  level  measurements  v/ere  made  inside  the  aircraft 
during  bursts  of  lire  from  thv  20  mm  cannon,  the  General  Electric  XM-13 
7 . 62  nrr  »ac  hine  c ■ in  i ■ in  th  cockpit  a I the  right 

door  near  the  gun  mount . M.  -au;  nr:,  wore  mode  in  the  cockpit  end  a 
position  no  r fl  jui  . luri  g tl  > firin;  of  th<  50  col  machine  gun.  Positions 
near  tl  righ  . th  left  j rt,  . th  ...  pit  were  monitored  during  the 
tests  of  . 70  ’ ,:n  >.  -;r»!  : -t. 


CONCLUSIONS 


the  140  db  cr'tico!  level 

for  impulse  noise  ;;;-/id  d by  U.  S.  Army  Technical  Dull f i 1 1 > TB  MED  251,  of 
; January  1965.  ■'  1 1 • I ho  ar  subjected  h peak  i npulse  !■  /els 

are  required  ti  veor  ear  pro!  lion  1 i is  I h 1 . mended  that  all  operafii 

person  lb  h : wear  he  I nr  s,  earm  • >lugs  with  suffi  iei 

sound  atfcni  ’'ion  to  reduce  the  effective  levels  c.t  i.13  cam  beiow  140  db. 


TABLE  i 

Paak  Impulse 

Nob  Sound  Pressure  love!:-  Ir,  the  Armored  Version 
of  th..  CH-47A  transport  Helicopter 

Positions  inside 
the  oircroft 

7.62  mm  50  cal 

Cockpit 

140  db  142  db 

Right  Door 

167  db 

Left  Port 

Near  50  cal  gunn  r 

173  db 

COPY 


DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  AVIATION  TEST  BOARD 
Fort  Rucker,  Alabama  36360 


STEBG-TD-V 


6 Jan  66 


SUBJECT:  Communication  Problems  in  Armed  UH-1B  and  UH-1D 
Helicopters' 


Commanding  General 

Limited  Warfare  J aboratories 

Aberdeen  Proving  Ground,  Md  21005 


1 . R • f<  • nee.  R<  po rt  o ■ Test,  US  f roj  :1  No.  4-4 

02,  "Service  Test  of  Combination  2.75"  FFAR-M-6/UH-1  F>  (XM-P) 
Helicopter  Armament  System,"  US  Army  Aviation  'J'e?  t Boar*.1,  2 3 
Sept  1965. 

2.  Purpose.  To  furnish  information  concern!  ••  the  > * - 

problems  c-rporienced  hi  armed  iielicop1  er  ■:  whili  in  ' r > 
system  a < - rning  measui  . tl  t i y I tal 

reduce  the  am-oci;  ted  noise  to  an  acceptable  level. 

3.  Discussion. 

a.  One  of  tin  defi  ien  ies  refer ei  . d in  th<  cil 
that  communication  toe  impossible  smon;.-  crcwrmm.be  re 

the  helicopter  and  other  communication s arcai.  (aircraft  a >i< • contr-  1 
tower)  when  the  subsystem  was  fired. 

b.  Pilots  returning  from  duty  in  Vietnam  rept  rted 

mi  nication  with  the  doo  . inert  was  not  possible  b<  cai  . • of  wind) 
engine,  and  transmission  noises. 

c.  Tests  wore  conducted  by  USAAVNTBD  personnel  while  Urine 
the  XM-23  machine  gun  installed  on  a UII-1D  helicopter.  The  XM  -23 
noise  was  such  that  communication  from  other  sources,  as  well  as  within 


|g|«H 
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STEBG-TD-V  6 Jan 

SUBJECT:  Communication  Problems  in  Armed  UH-1B  and  Uil-ID 
Helicopters  r 


ii'i:  the  ear  rn’otoctor  I:  uffs  was  a 


a.  i he  mo cixtivc  ft 
si  nificant  iniprovemei 


itiO  :>  ,s 


e.  The  inst  illatioi  < th<  lays  in  se  Les  ;ith  < ■ gui  € 
mic  ropl  on  line  m<  ■ comm  ■ ion  possible  from  tl  j i : > 
o the  r c r <:\ .•  m < : : n b<  r a . 


It  is  concluded  that  cormnunicat ion  problems  c<m 
reduced  by  the  c<  is  ructi  >n  < £ a sound  atte  mating  h<  In 
•ec  ti  ins  1 mic:  t ph  31  jam  install  tion  of  th<  miniature 


o,  Ct  n lusions 


Raymond  E.  Johnson 
RAYMOND  lb  JOHNSON 
Colonel,  Artillery 
J .'e  ide . t 
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